Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
The following work has been done in this paper. First, we present some broad facts of China's exports during the 2008-2009 collapse. Second, we predict four key variables' impacts on collapse speed according to demand-side and supplyside mechanisms for this trade collapse, respectively. Some key variables' hypotheses are different, which allows us to test which general mechanism is more appropriate to explain the large contraction in China's exports. Third, in order to study the contraction speed properly, three issues on estimation methods are worth discussing in detail. The first one is how to define when the exports of an industry to a particular country can be labeled as falling into collapse. The product-country combinations are labeled as falling into collapse at the first month from which their exports values fall below the levels of the same months in the previous year, at least for three months in a row. The export values being lower than their values of the same month a year before only for one or two months does not necessarily indicate the exports have fell into collapse. Here we use three successive months as the main criteria with the two or four months for robustness tests. The second issue on estimation methods is to make sure the time window within which we analyze the collapse includes almost the whole process of the contraction from the begin-1 WTO Press Release 598, 26 March 2010. http://www.wto.org/english/news e/pres10 e/pr598 e.htm. The third issue on estimation methods is to use a proper econometric method to test the factors which may explain the heterogeneity in collapse timing. We use survival analysis in empirical study, which has been quite standard in analyzing the time to the occurrence of an event.
The following results have been found in this paper. We find that it takes longer periods of time for exports to show the sign of collapse when the GDP growth rates of importing countries are higher. This effect is especially strong in magnitude at the beginning of the recession. It is also found that capital and intermediate goods collapse later than consumption goods. This finding is very intuitive since quite a lot intermediate and capital goods are the inputs for the production of final products. Compared with consumption goods, they are in the upper stages of the production chain. Differentiated goods show signs of exports collapse earlier than homogeneous ones. This result is related to the low elasticities of substitution associated with differentiated goods relative to homogeneous ones. Last, the industries with high shares of processing trade show the sign of export collapse much earlier than the goods with low shares of processing trade although it has been found that they contract by smaller amounts in value during recessions according to the previous literature. This quick response can be attributed to the fact that processing trade could essentially be regarded as foreign production procedures accomplished in China. When the demand in foreign countries drops in recession, the production in foreign countries responds quickly; and then the demand for processing trade drops correspondingly. The higher share of the processing trade an industry has, the more closely the industry is integrated into foreign production.
This paper is related to the fast-growing literature on the trade collapse. Because the 2008-2009 trade collapse was "sudden, severe, and synchronised", 3 a number of hypotheses have been proposed to explain the causes of this collapse and why trade flows were much more volatile than GDP. The main driving forces could be summarized as the reasons from demand and supply sides. On the demand side, Eaton, Kortum, Neiman, and Romalis (2011) use elaborate general equilibrium model and suggest that the collapse in trade was primarily driven by synchronized demand-side shocks. Baldwin (2009) includes a large survey of the empirical studies of the trade collapse and concludes in favor of demand-sided explanations. As mentioned by Ahn, Amiti, and Weinstein (2011) , so far there has been little doubt that demand plays a predominant part in the recent decline in world trade. Meanwhile increasing attention has been put on a dramatic trade credit crunch as another important explanation. Ahn et al. (2011) , Weinstein (2009), Chor and Manova (2010) and Feenstra, Li, and Yu (2011) provide good evidence in support of this mechanism. 4 In Haddad, Harrison, and Hausman (2010) , they show that both demand and supply-side reasons play a part in the recent trade collapse. Other than these fundamental forces, Bems, Johnson, and Yi (2011) and Yi (2009) show that the global supply chains speed up the transmission of the trade collapse from the recession's epicenter to other countries. 5 Imported intermediate inputs act as conduits. Anderton and Tewolde (2011) also provides some evidence for this explanation. In addition, in explaining the high elasticity of international trade to GDP, Alessandria, Kaboski, and Midrigan (2010) emphasize that international trade meet the demand for both sales and inventories. Since inventories are procyclical, international trade is much more volatile than sales. This paper contributes to the literature in the following two main ways. First, to our best knowledge, this study is the first piece to study how soon exports collapse and test the determinants of this speed. People care about the extent to which exports are struck by the recession. Other than the magnitude of the trade contraction, it is also useful to know when the exports are severely affected. This information will assist people in understanding the general process of recessions and making better predictions on recession in the future. 6 The products or regions whose exports contract by large shares may not necessarily fall at the beginning of the recession, and the exports that drop by small amounts may not decrease at the end of the downturn. It is therefore necessary to check whether the factors that are found having significant effects on the size of the collapse also have "similar" effects on the speed. This distinction could provide us with new empirical than domestic trade, exporters tend to be more heavy users of trade finance than domestic firms.
The sudden financial arrest hurts international trade, especially the sectors intensively depend on trade finance and reduces the supply of exports. The other mechanism is related to the standard payment procedure in international trade, i.e. letters of credit. Letters of credit essentially substitutes people's trust in banks for the trust between firms. As banks were badly hit during this recession, it damages the foundation of letters of credits and impedes their implementation, the most standardized settlement instrument in international trade.
5 Levchenko, Lewis, and Tesar (2010) provide empirical evidence for this mechanism.
6 Burns and Mitchell (1946) Feenstra et al. (2011) also studies the exports of Chinese firms during the crisis, but they focus upon how financial constraints faced by exporting firms. This paper gives the predictions based on both sides explanations and lets the estimation results justify which explanation is more appropriate to explain this collapse in China's exports. The remainder of the paper proceeds as follows. Section 2 shows some broad facts of China's exports during the 2008-2009 collapse. Section 3 presents the predictions. The empirical strategy is discussed in section 4. Sections 5 and 6 present and discuss the estimation results. Section 7 concludes.
Collapse of China's Exports: Aggregate Impacts
We first provide an aggregate snapshot of China's export collapse. The stunning decrease starts in September 2008, as it is shown in Figure 1 . But this large drop 5 Note:All numbers are in billion USD and rounded to whole numbers for demonstration purposes.
involves clear seasonal fluctuations. Around 40% of China's exports go to North American and European markets. Since December and January are the holiday seasons in those markets and spending is usually very high, it is not surprising to observe that China's exports reach the maximum in the middle of the year. Table  1 Trade collapse is not uniform across products. China is no exception. In the following part of this section, finer breakdown by product categories and geographic markets are demonstrated. We also decompose industries according to their shares of processing trade in value. Two findings in the literature motivate this breakdown. Bems et al. (2011) propose that global value chains transmit the crisis from the epicenter of the crisis to other countries. The other finding is that trade between related parties contracts much less than trade in arm's-length relationships during the economic crisis, which has been found in US trade by Bernard, Jensen, Redding, and Schott (2009) and Schott (2009) All HS 6-digit industries are ranked by their shares of processing trade. Because our 2007-2010 data set does not include the information on the type of trade, we obtain the shares of processing trade for each industry by using the custom trade data in 2006, the latest year with the information available. Among all HS 6-digit industries available in our monthly exports data, the median share of processing trade is 0.136, and the mean is 0.247. Because this ratio is continuous, in order to demonstrate a general pattern, each HS 6-digit product in 2007 version is codified as either a high or low processing trade type. A product is classified as a high type if its share of processing trade is strictly greater than the median, and a low type otherwise. Figure 3 shows that processing trade is very important for China's exports. It drops by a large amount in the later half year of 2008. The high type also exhibits larger variations than the low type. In both 2009 and 2010, the exports of products with high shares of processing trade demonstrates a much stronger upward momentum than the low type. The exports of high processing trade industries clearly come out of the recession in May 2010. Our exercises have been very descriptive until this point. They have highlighted several important features of the data. Before turning to formal econometric analyses, we need to explain the key variables studied in this paper and their predictions on speed according to the mechanisms on demand and supply, respectively.
Predictions
Four key variables are investigated in this paper. One is the GDP growth rates of the countries who import from China. The other three variables are product 9 characteristics. The predictions of these four variables are summarized in Table  2 . In Table 2 , column 1 gives the predictions if this collapse in China's exports is driven by foreign demand shocks; column 2 then list the hypotheses if this export contraction is caused by supply-side issues. First, the exports to the countries with high GDP growth rates should fall into collapse later if foreign demand shocks are the main driving force for this collapse in China's exports. Behrens et al. (2010) use Belgium firm data and find that GDP growth rates of importing countries has a significant and positive effect on the size of trade contraction during the 2008-2009 financial crisis. This result is taken as evidence for the demand-side explanation of this trade collapse. If this mechanism also works in China, in terms of speeds, we expect China's exports to the countries with high GDP growth rates show the sign of the collapse later than the exports to other countries. On the other hand, if this collapse is driven by supply-side shocks, GDP growth rate of importing countries should have no effects on speed.
Second, capital and intermediate goods should fall into collapse later than consumption goods if foreign demand shocks cause this export contraction. Behrens et al. (2010) and Eaton et al. (2011) both find that exports of capital and durable goods contract by larger shares in the 2008-2009 recession. This result is also taken as evidence for the demand shock explanation for this trade collapse. If the same mechanism also works in China, with regard to speed, we expect that the exports of capital and intermediates goods show the sign of the collapse later than the exports of consumption goods. The reason is that capital and intermediate goods are in the upper stages of the production chains, and it takes sometime for the downstream demand shocks to be transmitted upstream. Meanwhile, it is important to realize that capital and intermediate goods require larger amount of capital in exporting transaction. If it is the financial constraints faced by Chinese exporting firms that lead to this collapse, capital and intermediate goods should fall into export collapse earlier than consumption goods.
Third, under both the demand-side and supply-side explanations for this collapse in China's exports, we expect that more differentiated goods show the sign of collapse earlier than the homogeneous ones. Broda and Weinstein (2006) find that differentiated goods have lower elasticities of substitution than homogeneous goods. Being integrated into the global production chains, it is relatively harder for differentiated goods to find new matches. If either demand or supply drops, the exports of differentiated goods are expected to drop sooner than the exports of homogeneous ones.
Last, industries with higher shares of processing trade should fall into collapse earlier if this export contraction is driven by foreign demand shocks; however, these industries should collapse later if this contraction is caused by financial constraints faced by exporters. In essence, processing trade is foreign production procedures implemented in China. When foreign demand drops in crisis, foreign production responds rapidly followed by the decrease in demand for processing trade. The higher share of processing trade an industry has, the more closely this industry is integrated into foreign production. Compared with the industries with low shares of processing trade, we expect that industries with high shares of processing trade show the sign of collapse earlier. Meanwhile, it is worth emphasizing that compared with ordinary trade (i.e. industries with low shares of processing trade), processing trade are less constrained by exporters' own financial constraints. Then if it is the financial constraints faced by exporting firms that lead to this large export contraction in China, we should expect that industries with high shares of processing trade show the sign of collapse later than other industries.
Estimation Methods
In this paper, we investigate the timing of different product-country combinations when they fall into collapse. Because speed is different from sizes that most previous works focus upon, three issues on empirical strategy are discussed in the following: definition of collapse, time window, and econometric estimation method.
We define the exports of a product from China to a specific country fall into collapse when its export value is below the level of the same month a year before at least for three months in a row. For example, if the export values of January, February In other words, the condition of having lower export values for at least three successive months is applied in defining the period when a product-country combination is labeled as falling into collapse. This requirement is necessary because having relatively lower exports value just for one month cannot be taken as the evidence that exports have fell into collapse. However, this three-month criteria is quite arbitrary. In order to test our results are not driven by this specific definition, we also use 2 months or 4 months as the criteria in robustness tests.
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In order to justify our time window is reasonable, we need to make sure that our time window includes the period when China's exports are most affected. Ideally, this period should be in the middle of the range. Figure 5 shows the fraction of country-product combinations labeled as falling into collapse in each month. In the whole sample, there are 450438 country-product combinations whose export values are positive in at least one month from January 2008 to November 2011. These combinations involve 223 countries and 4897 HS 6-digit codes 2007 version. 7 The estimation results are very similar to the ones with 3 months as the criteria.
Each point in the figure represents the share of the 450438 country-product combinations which are labeled as falling into collapse. It is clear that before August 2008, the ratio stays less than 5%. From September 2008, this number increases rapidly. In May 2009, it reaches the maximum: 8.82% of the combinations have fell into collapse. Our time window for the following study is from January 2008 to November 2010. May 2009 is just in the middle of this range. Therefore, our time window seems to be reasonable.
It is important to use a proper econometric method to estimate the time to the occurrence of an event. A simple OLS or log-linear model is not appropriate mainly because of the following two reasons. Most importantly, OLS assumes normality of the error term which is rarely satisfied for time. Suppose if we think about an event with instantaneous risk of occurring is constant over time. Then the distribution of time would follow an exponential distribution. Although linear regression is known to be remarkably robust to deviations from normality. The problem is that the distribution for time to an event might not even be symmetric, they might be bimodal. Then the linear regression is not robust to these violations (Cleves, Gould, Gutierrez, and Marchenko, 2010, Page 2) . Another reason people often emphasize is that survival analysis deals with right-censoring properly. Because for any study with time constraints, by the end of the observation period, the failure event might have not yet occurred for some subjects. Survival analysis deals with this situation properly.
Survival analysis is applied to analyze the collapse speed of exports. It directly models the hazard rate of an event. The higher the hazard rates, the higher the risk of the occurrence of the event. The hazard rate is written as
where T refers to the duration of a country-product dyad having not fell into collapse. The numerator f (t) is the probability density function, and S(t) is the survival function. The hazard rate is the instantaneous rate of failure. In this case, the failure refers to the instantaneous rate of falling into collapse. Survival analysis directly models the hazard rate.
As a popular semi-parametric estimation method for duration analysis, we use the proportional hazards model (Cox, 1972) . The specification could then be put forward as below.
where h 0 (t) is the baseline hazard function. Letters W c and Z p denote the country and product characteristics, respectively; β and η are their vectors of parameters correspondingly. As discussed in previous section, each importing country's aggregated demand is captured by the GDP growth rates. Products characteristics are captured by two sets of classifications (SNA and Rauch) and the share of processing trade measured in the 2006 data.
Estimations Results
Column 1 of Table 3 shows the estimation results from specification (1). Overall, it provides good evidence for the demand-side explanation for this collapse in China's exports. First, it is found that GDP growth rates have significantly negative effects on reducing the risk of trade collapse. In other words, it is less likely for the exports to the countries with high GDP growth rates to fall into collapse, or it takes longer period of time for the exports to show the sign of collapse. This result clearly supports the demand-side explanation for this trade contraction. Comparing the coefficients of the GDP growth rates for 2008 and 2009 in magnitude, it is apparent that this risk deduction effect is much stronger at the beginning of the economic downturn. In 2008, the coefficient of the GDP growth rate is 0.046 in magnitude, but it falls to 0.0114 in 2009. This difference means that at the beginning of the recession, the demand of importing countries plays a very important role in directing the trend of China's exports.
Second, in terms of SNA classification, it is found that the coefficients of capital and intermediate goods are both significantly negative, which implies that capital and intermediate goods are less likely to fall into collapse than consumption goods. This result clearly supports the demand shock explanation and shows that the hypothesis about financial constraints on export supply-side do not seem to be the working channel in this large export contraction.
Third, with regard to Rauch's classification, we find it significantly influences the collapse speed. Differentiated goods are more likely to fall into collapse than homogeneous ones. This finding is consistent with the high elasticities of substitutions associated with differentiated goods. Because this result is in line with both the demand-side and supply-side explanations for this export contraction, this result cannot be used to differentiate the two driving forces.
Last and importantly, products with high shares of processing trade are found having higher hazard rates to collapse, which means that they are more likely to fall during the downturn. This result confirms the demand-side explanation again and shows that the supply-side explanation does not seem to be the working channel. However, it is worth mentioning that when foreign economies improve, the industries with high shares of processing trade closely follow the recovery of foreign production and first enjoy the strong recovering momentums. The strong recovery momentum of high processing trade is apparent in Figure 3 shown in section 2.
Robustness Tests
In order to test the robustness of our results, two groups of tests are implemented in this section. One group focuses on estimating the model with different specifications. The other group estimates the benchmark model with different criteria in defining the month when exports collapse.
In order to make sure the results are not driven by the assumptions of specific econometric models. Different specifications are utilized to test the robustness of the results. In the first column of Table 3 where the basic proportional hazard model is applied, standard errors within the same product categories may be positively correlated, and standard errors would be underestimated. In order to deal with this concern, in column 2, we cluster the observations by the sections, a higher aggregation of HS 2-digit codes. 8 In the nomenclature of the Harmonized System, all 6-digit codes are classified into 21 sections, such as "live animals; animal products", "vegetable products", "textile and textile products", etc. The estimation method used in column 2 is proposed by Lin and Wei (1989) . Another way to deal with the heterogeneity of each section is to use the shared frailty model. In this model, the latent random effect enters multiplicatively on the hazard function. The hazard function takes the form h(t) = h 0 (t)α g exp(W c β + Z p η), where α g refers to the heterogeneity of sections. This model is actually a random effects model. Its estimation results are shown in column 3 of Table 3 . In column 4, we directly includes sections as dummies. It is a fixed effect model. It allows the latent section effects to be correlated with the variables included in the model. In the last column of Table 3 , we apply the stratified Cox model. This model allows each section have its own baseline hazard function but the coefficients across different sections are constrained to be the same. Over these specifications, all our results remain unchanged qualitatively. So far, we have been using the criteria that the export values have to be lower than the values of the same months in the previous year at least for 3 months in a row. However, the requirement for 3 months is arbitrary. In order to test the results are not driven by this criteria, we also use 4 and 2 months to redefine the month of export collapse and re-estimate the models in Table 3 . The estimation results are shown in Tables 4 and 5, respectively. 9 Over these robustness tests, our main results still hold. GDP growth rates prevent the exports from falling into collapse. Capital and intermediate goods are less likely to show the sign of continuous fall. Differentiated goods feel the occurrence of recession earlier than more homogeneous goods. For the products with high shares of processing trade, they show the sign of export collapse earlier than other goods.
Conclusions
This paper studies the speeds at which China's exports collapse during the 2008-2009 financial crisis. The collapse speeds are quantified; the influential factors on speed are tested.
We find that China's exports are affected by the 2008-2009 financial crisis most broadly in May 2009. In May 2009, the largest number of country-product combinations shows the signs of collapse. In November 2008, the ratio of countryproduct combinations who are labeled as falling into export collapse suddenly increases by a large proportion and reaches the maximum in May 2009. After that, this ratio gradually drops. In December 2009, this number drops substantially and then come back to the level sustained prior to the economic crisis.
Demand and supply-side shocks give different predictions about key variables' impacts on contraction speeds. By doing empirical analysis on China's monthly export data, our estimation results give good evidence for the demand-side explanation of this collapse in China's exports. We find that exports are less likely to collapse when the importing country has a strong GDP growth rate. This effect is especially strong at the beginning of the crisis, i.e. in 2008. We also find that capital and intermediate goods fall into collapse later than consumption goods. This result is consistent with the fact that capital and intermediate goods are mainly the inputs of final consumption products and supports the demand shock explanation. Meanwhile this finding also shows that the financial constraints faced by Chinese exporting firms do not seem to be the working channel in China during the 2008-2009 trade collapse. Meanwhile, industries with high shares of processing trade feel the occurrence of global recession earlier than other industries. This result also clearly supports the demand-side explanation of this collapse in China's exports and rejects the conjecture about financial constraints.
People and policy makers who need to forecast the short-run trend of China's exports should take a closer look at the industries with high shares of processing trade or the processing trade in each industry. However, it is worth highlighting that this forecast is sensible only when the changes in exports are mainly driven by foreign demand shocks.
Two general lessons could be taken away from this exercise. First, survival analyses provide another quantitative tool to study recent export collapse, other than the standard analysis focusing on the magnitude of contraction. This tool is especially useful when the change of magnitude and timing are not in line, i.e. the industries whose exports drop by large shares may not be the ones who first show the signs of collapse. Second, timing is an important issue in studying the size of changes. The conclusions drawing on the contraction size will be affected by the particular time periods and the length of periods chosen in calculating the changes before and after the crisis. 
